Background: Individuals with first degree relatives affected with colorectal cancer (CRC) at a young age, or more than one relative affected but who do not fulfil the Amsterdam criteria for a diagnosis of hereditary non-polyposis colon cancer (HNPCC), are believed to be at an increased risk of CRC. However, there is a paucity of prospective data on the potential benefit of colonoscopic surveillance in such groups categorised by empiric family history criteria. We report a prospective study of 448 individuals seeking counselling about their perceived family history of CRC. Patients and methods: Following pedigree tracing, verification, and risk assignment by genetic counsellors, colonoscopy was undertaken for those at a moderate or high risk (HNPCC). Those classified as low risk were reassured and discharged without surveillance. Here we report our findings at the prevalence screen in the 176 patients of the 448 assessed who underwent colonoscopy. Results: Fifty three individuals had a family history that met Amsterdam criteria (median age 43 years) and 123 individuals were classed as moderate risk (median age 43 years). No cancers were detected at colonoscopy in any group. Four individuals (8% (95% confidence limits (CL) 0.4-15%)) in the high risk group had an adenoma detected at a median age of 46 years and all four were less than 50 years of age. Five (4% (95% CL 0.6-8%)) of the moderate risk individuals had an adenoma at a median age of 54 years, two of whom were less than 50 years of age. Conclusions: These findings indicate that the prevalence of significant neoplasia in groups defined by family history is low, particularly in younger age groups. These prospective data call into question the value of colonoscopy before the age of 50 years in moderate risk individuals.
Background: Individuals with first degree relatives affected with colorectal cancer (CRC) at a young age, or more than one relative affected but who do not fulfil the Amsterdam criteria for a diagnosis of hereditary non-polyposis colon cancer (HNPCC), are believed to be at an increased risk of CRC. However, there is a paucity of prospective data on the potential benefit of colonoscopic surveillance in such groups categorised by empiric family history criteria. We report a prospective study of 448 individuals seeking counselling about their perceived family history of CRC. Patients and methods: Following pedigree tracing, verification, and risk assignment by genetic counsellors, colonoscopy was undertaken for those at a moderate or high risk (HNPCC). Those classified as low risk were reassured and discharged without surveillance. Here we report our findings at the prevalence screen in the 176 patients of the 448 assessed who underwent colonoscopy. Results: Fifty three individuals had a family history that met Amsterdam criteria (median age 43 years) and 123 individuals were classed as moderate risk (median age 43 years). No cancers were detected at colonoscopy in any group. Four individuals (8% (95% confidence limits (CL) 0.4-15%)) in the high risk group had an adenoma detected at a median age of 46 years and all four were less than 50 years of age. Five (4% (95% CL 0.6-8%)) of the moderate risk individuals had an adenoma at a median age of 54 years, two of whom were less than 50 years of age. Conclusions: These findings indicate that the prevalence of significant neoplasia in groups defined by family history is low, particularly in younger age groups. These prospective data call into question the value of colonoscopy before the age of 50 years in moderate risk individuals. C olorectal cancer (CRC) is the third most frequently diagnosed cancer in Scotland in both males and females. 1 There can be an increased risk to relatives of an affected individual and a heightened awareness of this familial risk of CRC is resulting in an increasing number of individuals, concerned about their risk of CRC, enquiring about screening techniques/preventative measures. Regular colonoscopic surveillance is recommended in individuals at risk of hereditary non-polyposis colorectal cancer (HNPCC) as it has been shown that removal of polyps and adenomas during colonoscopy reduces the incidence of bowel cancer. [2] [3] [4] However, only a minority of families have an identifiable hereditary predisposition syndrome such as HNPCC or familial adenomatous polyposis (FAP). There is a larger less well defined cohort of people with a lesser degree of family history where screening recommendations vary considerably geographically. This variation could be due to a current lack of published information supporting the possible benefit, or frequency, of colonoscopic surveillance in such groups. [5] [6] [7] Recommendations for colonoscopic screening of asymptomatic people with a familial risk of CRC were published in Scotland in 2001 (table 1) . These Scottish Office approved guidelines were devised following an evidence based medicine approach and, because of a lack of published information, national consensus discussion. 8 9 Furthermore, these pragmatic guidelines were reviewed by a committee of the British Society of Gastroenterology and the Association of Coloproctology and published. 10 11 The recommendations attempt to balance an individual's genetic risk, using empiric data, 10 against the risk of complications from the screening procedure of choice and to place individuals into a high, moderate, or low risk category. This risk is assigned by considering the age of onset and type of cancer in the patients' relatives as well as the number and relationship of the affected relatives
The South East Scotland Genetic Service has seen a sixfold increase in CRC family history referrals over the last six years. Genetic counsellors are now conducting a CRC risk assessment service for these individuals, using national guidelines. We set out to determine the prevalence of significant neoplasia in people referred for colonoscopy, after stratification of risk on the basis of these empiric family history criteria, in order to inform screening strategy for those patients concerned about their family history.
METHODS
A two year cohort of asymptomatic individuals attending an appointment for CRC risk assessment, with a genetic counsellor, in the South East Scotland Genetic Service between January 2000 and December 2002 was studied. This included individuals concerned about their family history who had been referred directly for a colonoscopy and were re-routed for risk assessment prior to a decision regarding screening. General practitioners were notified of this. Individuals with or at risk from FAP were not included in these figures. Individuals who were symptomatic and were then referred by the Genetic Service for investigations were also not included.
Each individual had a detailed family history constructed and verified using cancer registry data, death certificates, or medical records. Risk and screening recommendations, based on this confirmed family history, were then discussed, as were genetic analysis and/or predictive testing, if applicable. The consultation also included discussion of possible environmental factors, warning signs, and the importance of healthy lifestyles. The colonoscopy procedure was discussed with those in the high and moderate risk groups. Those assessed at low risk were discharged but advised to inform the Genetic Service of any future changes in family history and to attend their general practitioner if they had any symptoms. Some individuals were assessed as ''unclear'' if the history did not fit easily into a moderate or high category but it was felt regular screening should be recommended.
Individuals with a family history fulfilling the Amsterdam criteria 12 (high risk, table 1) were recommended to undergo colonoscopy every two years from the age of 30 years. Moderate risk cases were offered colonoscopy at the age of 35 years, or five years before the youngest age of diagnosis of CRC in the family if this resulted in colonoscopy at a younger age and, if this colonoscopy was normal, a second at the age of 55 years. Moderate risk is defined in table 1.
RESULTS
A total of 448 individuals attended the South East Scotland Genetic Service, which covers a population of approximately 1.5 million, for CRC risk assessment between January 2000 and December 2001 (fig 1) . Colonoscopy findings, one examination per individual, were documented for asymptomatic individuals who had an increased risk. Rates of adenoma were detailed for the high and moderate risk groups. Fifty three individuals with a high risk family history and 123 individuals assessed at moderate risk were eligible for and had colonoscopic evaluation. Colonoscopy was complete to the caecum in 91.5% of individuals. In the remaining 15 patients, barium enema was performed after incomplete colonoscopy. The remainder of the 448 were individuals who were either not at increased risk, were too young for colonoscopy screening, had already had CRC, or did not want screening. Median age of individuals who underwent colonoscopy in both increased risk groups was 43 years (table 2). No incidence of CRC was detected and statistical analysis (Mann-Whitney test) indicated that there were no significant differences between the ages of the groups screened or the ages at which polyps or adenomas were detected in these groups.
Four individuals (8% (95% confidence limits (CL) 0.4-15%)) in the high risk group had adenomas (table 3). All of these individuals were less than 50 years of age, resulting in a 12% (95% CL 0.9-23%) occurrence of adenomas in the less than 50 year age group screened (34 individuals in total).
In the moderate risk group, overall five individuals (4% (95% CL 0.6%-8%)) had an adenoma (table 4). Rate of adenoma occurrence in individuals less than 50 years was 2% (95% CL 0-5%) (87 individuals altogether) and 9% (95% CL 0-17%) in those over 50 years (36 individuals altogether). Using Fisher's exact test, the proportion of patients less than 50 years found to have adenomas was significantly greater (p = 0.05) in the high risk group than in those at moderate risk.
Twenty metaplastic polyps were detected in 14 individuals (11% (95% CL 6-17%)) in the moderate risk group at a mean A total of 152 individuals who attended for CRC risk assessment were assessed as low risk. Thirty three had already had a normal colonoscopy result prior to attending for CRC risk assessment. Further colonoscopy was not recommended but one individual subsequently sought colonoscopy elsewhere, at which a single adenoma was removed. No further details are available but this family would now be reclassified as moderate risk.
DISCUSSION
In Scotland, CRC is a common illness and individuals have approximately a 1 in 20 lifetime risk of developing CRC. 1 In the South East of Scotland, all referrals regarding risk and/or screening for CRC are routed to the Genetics Service. Risk assessment is conducted by genetic counsellors, with either nursing and/or scientific qualifications, using Scottish guidelines. Each consultand's family history is verified and individual recommendations discussed at appointments which last approximately 45 minutes, prior to referral for colonoscopy if appropriate. This ensures that only individuals who are confirmed as at an increased familial risk are offered a colonoscopy. It also ensures that detailed discussion of the family history, risks, and patient concerns has occurred and individuals are more informed as to why they are being offered this invasive form of screening. Patients receive detailed summary letters which serve as a record of the consultation.
It is worth noting that after family history construction, about one third of individuals who were referred for CRC risk assessment did not meet increased risk criteria and were not eligible for a colonoscopy. It is the genetic counsellors' experience that these individuals, who have been anxious enough to enquire about the family history, appreciate the information that is discussed with them and are often reassured by the consultation. Symptoms of CRC are always discussed and a patient information leaflet is given to reinforce this information. In addition, the fact that they have been diverted from the colonoscopy service eliminates possible medical complications of screening and hopefully reduces the number of asymptomatic individuals on the waiting list.
This two year study was undertaken to determine rates of cancer, adenomas, and polyps in asymptomatic individuals assessed at increased familial risk and referred for a single screening colonoscopy. All individuals will continue to be followed up with an ongoing audit of the service. Overall, no cases of CRC have been detected to date and no complications have arisen during the colonoscopy procedure.
We found that 8% of individuals who underwent colonoscopy in the high risk group and 4% in the moderate risk group had adenomas. Numbers were too small to detect if there was any significant difference overall. However, among individuals less than 50 years of age, the incidence of adenomas was six times greater in the high risk group (p = 0.05). It would be interesting to compare these findings with the rates of adenomas present in the Scottish population. Published studies from various populations appear to detail higher detection rates and tend to include older individuals. This may reflect the fact that these are often necropsy studies-for example, Williams and colleagues 13 identified adenomas in 33% of subjects at a mean age of 66 years. More recently, a review of 906 asymptomatic individuals who underwent colonoscopy, at a mean age of 44.8 years, showed 10% of patients had tubular adenomas and 3.5% had an advanced neoplasm (.1 cm tubular adenoma, villous histology, or high grade dysplasia). No incidence of cancer was detected.
14 In a UK trial examining the value of single flexible sigmoidoscopy at approximately 60 years of age, 12.1% of subjects had a distal adenoma. Of those then undergoing colonoscopy, 18.8% had a proximal adenoma and 0.4% a proximal cancer. 15 Our figures suggest that patients in increased risk groups for developing CRC in Scotland have lower rates of adenomas than the general populations but our group were on average younger, with a median age of 43 years at screening. Adenoma prevalence however in our cohort was not substantially different from that in the general population at ''low'' risk.
Previous studies of asymptomatic individuals at an increased familial risk, similar to our moderate risk assessment, have indicated lower rates of adenomas in individuals having a colonoscopy at less than 50 years of age (4-15%) as opposed to those over 50 years of age (10-27%). 5-7 16 Our moderate risk group also had fewer adenomas in the under 50 year age group, two individuals (2%) and three (9%) of those who underwent colonoscopy over the age of 50 years. These findings suggest that the majority of moderate risk asymptomatic individuals undergoing colonoscopy at less than 50 years of age, particularly aged 35 years, will have a normal examination. Our 8% adenoma rate in the high risk group is also considerably smaller than the 26.8% adenoma rate in HNPCC families published by Gaglia and colleagues. 17 Again, it appears that in the Scottish population, those assessed as at increased risk have fewer adenomas than these other comparable populations. This could reflect the relatively small group size and/or the young median age of the study group (43 years). However, in previous studies of moderate risk, median ages were only slightly higher (44-47 years). Also, our study group all had a confirmed family history and at least one first degree relative affected with colorectal cancer. It was also a complete ascertainment of two years of patients attending the South East of Scotland Genetics Service for CRC risk assessment.
Lindgren at al showed that adenomas occurred at younger ages in individuals from HNPCC families than those whose family histories did not meet the Amsterdam criteria. 18 They found that these individuals had their first adenoma at a mean age of 43 years. In our group, adenomas occurred at a younger age in the high risk group (46 years v 54 years in the moderate risk group). All adenomas detected in the high risk group occurred in individuals aged less than 50 years. No one over the age of 50 years, whose family history met Amsterdam criteria, had a neoplastic lesion. Colorectal neoplasia is rare under the age of 50 years in the relatively large numbers classified as being at moderate risk, questioning the appropriateness of colonoscopy at age 35 years, or under the age of 50 years, which is the current recommendation for Scottish moderate risk subjects. Even patients who meet the Amsterdam criteria and are classified as at high risk have a low incidence of advanced adenomas before the age of 50 years, raising the possibility that screening intervals could possibly be lengthened. Further data however are required in order to create evidence based recommendations for these individuals.
